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CRYPTIC SPECIES IN POPULATIONS OF GLOBOCEPHALOIDES
TRIFIDOSPICULARIS KRUNG (NEMATODA: TRICHOSTRONGYLOIDEA),
PARASITIC IN MACROPODID MARSUPIALS

by D. L. OBENDORF®, [. BLVERIDGE®?, & R. H. ANBREWST

Summary

Ovsrnongr, 0 L. Beverinae, 1.

& Axnuews, R.OA (1991) Crymic apecies i populations 4l

trlahocephaloides trifidospicdfars Kune (Nematoda: Trichvstrongyloidea) parasikic in macropodid
waarsupials, Trans, R Soc. 8. Awse. 11504), 213-216, 29 November, 1991,

The wehnigue of allozyme electrophoresis was applicd o popnlarions of the nematode Globacephalaides
refiedaspioataris Kang trom Macropus giganfens and M. rufogriseus [rom Tasmania. Fixe - genetic differences
were found at faur of 24 (17%) loci examined. Heciuse the nematodes and rheir hasts are 10 sympatry,
these populations constitute two distiner hologicat species, By cawaparison, both populations af
Glabocephalodes Jillered wl 58% ol logi fram the rélated geous and specics Amphicephaloides rhylogale,

parasie in Thylogale billkirdiertt in Tasmania.
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Specics
Introduction

Globovephaloides trifldaspicitdars Kung, 1948 is
a common duodenal parasite of a number of
macropodid marsupial specics from south-eastern
Australia (Reveridse 1979). Because it feeds on the
blood of the host, 1his neinatode spegies is capable
ol causing mortality in eastern grey kangaroo
(Macropus giganteus) populations, particularly in
juvenile animals (Arundel et al. 1990). In a
taxonomic  revision of the sub-family
Globocephaloidinae, Beveridge (1979) concluded
that 4 single, morphologically variable specics
oveurred in Macropus giganteus, M. fuliginosus, M.
rifogriseus, M. eugenii, M, parryi and Wallabia
dicedor in the south-eastern region of the continent.

During an investigation {nto mortalities in M.
gigantesws on Maria Island, Tasmania (42738'S,
148°05°E), in which G. rtrifidospiculeris was
involved, it was observed 1that M. rufogriseus, also
parasitised by Glohocephaloides, temained
unaffected (D. L. Obendarf unpubl. data). These
observations suggested that the nemarodes infecting
the two magropodid hosts might belong to different
specics, The present study aimed 1o lest this
hypothesis using the rechnique of allozyme
electrophoresis, u powerful means of testing the
existence of sibling species (Richardson el al.
1986).
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Materials ant Methods

Specimens of Globoacephaloides were collecled
from the duodena of M. giganteus from M)
William, Tas. (40°53'S, 148715E), and from M.
rufogrivews from Trevallyn, Tas, (41°27'S.
147°05" E). Nematodes were washed in saline and
frozen in the wells of micro-titre plates ac -80°C
until processing. As an outgroup, specimens of a
related penus and species Amphicephaloides
thylogale, & duodenal parasite of Thylegale spp.,
were utihised; lhey were derived Irom Thylogale
billardierii from the Launceston area, Tas.

Because of their small size, pools of nematodes
rather than individuals were examined.
Homogenates were prepared by adding an equal
volume of homogenising solution (Richardson ef
wl. 1986) to thawed samples, sonicating and
centrifuging at S000g for 10 min af 4°C.
Electrophoresis was conducied on cellulose acelate
("Cellogel", Chemetron, Milan) according to the
methods of Richardson er al. (1986).

Forty-five cnzymes were scteened for suitgbility
ay enzyme markers, Thirty-two cnzymes showed
activity following histochemical staining in at least
once sample of elther Glabocephatvides or
Amphicephaloides, The enzyme names,
abbrevialions and Enzyvme Commission codes
(EC.) for rhese enzvmes are as follows: acid
phospbatase (ACP, E.C, 3.1.3.2)), adenosine
deuminasc {ADA, EC. 3.5.4.4.), alcohol
dehydrogenase (ADH, E.C, [1L.11) adenylate
kinase (AK. EXC. 2.7.4.3), aldolase (ALD, EC,
4.1.2.13). diaphorasc (DIA, EC. 1.8.1.4), enalase
(ENOL, EC. 4.2.1.11}, esterase (BST, EC, 3.1,1.1),
furnarate hvdrarase (FUM, EC, 4.2,1.2), guaninc
deaminase (GDA, E.C. 1.4.1,3), glulamate
dehydrogenase (GDH, EC, 1.4.1.3), aspartate



aminotransferase (GOT, E.C.  2.6.1.1),
glugose-6-phosphate dehvdrogenase (GSPD, EC.
1.1.1.49), plucose phosphate isomerase {GFPI, E.C.
5.3.1.9), alanine aminotransferase (GPT. EC,
2,6.1.2), glurathione reduclase (GSR, E.C. 1.6.4.7),
hexosaminidase (HEX. E.C. 1.5.1.52), isocitrate
dehydrogenase (IDH, EC, L1.1.42), leucine
aminopeptidase (LAP, E.C. 3.4.11.1), lactate
dehydrogenase (LDH, E.C 1.1.1.27)., malate
dehydrogenase (MDH, E«C. 1.1.1.37), mannose-
phosphate isomerase (MP1 EC. 5.3.1.8), purine
nucleoside phospharylase (NP, EC. 24.2.1),
peplidase valine-leucine (PEP-A, EXC, 3.4.13.11),
peptidase leucine-glycine-glycine (PEP-B, E.C.
3.4.11.4), phosphoglycerate mutase (PGAM, EC,
5.2.4.1), phosphoglycerate kinase (PGK, EC,
2.7.2.3), phosphoglucomutase (PGM, EX. 5.2.4.2),
pyruyate kinase (PK, E.C. 2.7.1.40Q), triose-
phosphate isomerase (TPI EC, 5.3.17), LLP.D-
glucase pyrophosphorylase (UGPE, EC, 2,7,7.9)
and xanthine oxidase (XO, EC. 1.1.3.22),
Representative specimens ol the two nematode
populations from: Maria 1. were fixed in 10%
formalin and cleared in lactophenol for
examination, Measurements were made with an
ocular micrometer on five male and five female
Globovephaloides from the two macropodid hosts.
Representative specimens {rom both hosts from
various arcas of Tasmania huve been depusited in
the South Australian Museum: from M. gizartens
HC 9187, 16572, 16581-3, 16612; from M.
mfngrisens HC 9164, 10742, 14843-4, 10799, 16440,

Results

Sufficient staining intensity and resolution for
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reliable genetic interpretation was observed for 23
enzymes, encoded hy a presumptive 24 Joci, A
further nine enzymes stained but showed sub-
optimal activity. Of the 24 enzyme loci scored (Table
1), lixed allelic dilferences occurted between the twao
populations of Globacephaloides at Tour loci
(Ada-2, ldh-2, Got, Pep-B) (17%). Fixed differences
between both samples of Globocephaloides and
Amphicephaloides ocourred at 14 of the 24 (58%)
loci examined (Table 1).

The following enzyme loci were inviriant between
samples: Ald, Dia, Gpt, Mdh, Pgam and Tpi.

Detected morphological differences between the
two populations of Globocephaloides were slight
(Table 2), Specimens from M. giganrens were
marginally longer than those trotn M. rufogriseus,
and the females were substantially stouter. The
spicules were slightly longer in specimens from M.
giganteus, but when expressed as a percentage of
total body length, were similar to specimens from
M. rufogrisens. Female nematodes from M.
giganteus contained substantially maore eggs in the
anterior and posterior uteri when compared with
females from M. rufogriseus, In nematodes from
M. giganteus, there were significantly more eggs in
the anterior interus.

Discussion

Although allozyme apalyses were limited (o
results obrained from pools of nematodes rather
than individualy (because of their sinall size), fixed
allelie differences were found at four of 24 (17%)
of the lodi examined tor the two populations of
Globocephaloides, Typically, allopatric gene pools
having fixed differences at more thun (5% of

TABLE V. Summary of allelic differences between poals of Globocephaloides from Macropus gigantens (A) and
Macropus rufogrisens (B) and pools of Amphicephaloides thylogale from Thylogale billarclieri,

Enzyme Locus*

Hpenies Acp Ade-l Ade-2 Ak Enol Est Fum Gda Cot Gpi Gsr [dh Lap Ldh Mpi Pep-A Pep-8 Ugpp
Globacephaloides A —  cd} b a d — b — & a2 @ ©»n aT b de b I b
Globacephaluides B b be ¢ 4 bd b b © a a a b a b de h L]
Amphicephaloides  a  ah a ac 4 ab s a b b a b a abiy a a v

s

W oee

Multiple Jaci are designated numerically according to increasing elecfrophoretic mability.
Alleles are dasignated alphabetically, where 4 is the most cathadally migrating allele,
Heterozygosity is represented by the two homologous alleles, ie aby, be ete.

Where electrophoretic palterns did nol conforni lo éxpestations 1or heterozygosity (eg MPI, @ MOHOMEnc enzyme

where heterozygoies ghould be double-banded) samples were depicied as possessing a mixture (1) of allozymies
{2 for the monomeric enzyme MP1, the Amphucephalaides sample had 2 mixture of three allozymes a/b/sl,

Staining intensity and resolution was not sufficien (¢ allow unequivocal genetic ingerpretacion
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Tanvke 2, Measuremenis (tn miliimetres) of Glebogephaloides trifidospicularis from Macropus giganieus gnd M.
rutagriscus fraom Muaria {., Tas. {mean of [ive measurements in pareniheses).

M. giganteus M. rufogriseus

Total lepgth ¢
(Al

Masimum wilih ¢

Spicule length =

Smcule length 4y To of body lenglh
M of eggs in anrerior uterus

Pt 411 2Ugs i posteErior ulerus

92111 (10 1)
L1 113.4 (11.8)

(2:38-0.51 (UA4%)

00.54.0.60 (.56

4 82-6,49 (5,610
Y2135 (11D

7.6-8.6 (8.2)
Y9113 (10.7)

0,23-0,36 (0,30

0.d3-0.47 (0451

$.26-5.72 (3.31)
13-61 (43)

S0-132 (103) 14-68 (47)

enzyme loci belong to different biological species
(sec Richardson ez @f 1986). Thus the data presented
here suguest thar the two populations of
Globocephaloides examined represent distinet
species. However, there is reason 1o believe that the
two nematode laxa are jn facl sympatnic, even
though nur samples were not collected at the same
site. The two hosts are sympatric over much of their
geographical range in Tasmania {Calaby 1983;
Kirsch & Poole 1972), and in addition the same two
host speciey of the mainland have a substantial
overlap (74%:) in diet (Jarman & Phillips 1989),
Since G. mfdospicularis infects s host orally
(Beveridge 1979) the two populations ol nematodes
i M. gigantews and M. rufogriseus are essentially
sympatric. The morphological differences noted
berween nemarode specimens occurs irrespective of
the localiry of collection within Tasmania,
suggesting that the segregration is by host rather
Ihan by geography, and that cvollecting from any
location in Tasmania would yield similar results. In
the case of a svmpatry, a siogle fixed allelic
dilference is sulficient to indicate a lack of gene
flow and hence the presence of distinct hiological
species (Richardson er al. 1986). Thus, the
demonsirafion of Tour fixed allehc differences
between these nematode populations would indicate
that they belong to distinet biological species. The
much greater proportion of fixed differences for
hoth species of Glabocephalodes and
Amphicepheloides (587%) supports the generic
distinclion made between them at the
motphological level (Beveridge 1979).

T'he generic differences berween the two epecies
of Globovephaloides ara matched by quite minor
morphological differcrices (Table 2). The later
would probably not be considered significant in the
absence of genetic daia. The difference in abselute
size in spicule length is not marked when considered
as a percentage of total body length, and in the case
of both male and female nematodes, differences in
averall body size may have been discounted as being

host-induced. Numbers of eggs in the uteri of
female wiorms are nor generally considered a reliable
laxonomic characler in tnchostrongylowd geners,
and a variety ol lactors, including exposure to
chemicals (Hotson ef @f, 1970), can influence the
number of cges present. This feature as well as
dil'ferences 1n cgg number between anterior and
posterior uteri have, however, been utilised
advantageously for taxanomic purposes in the case
ol the trichostrongyloid nematodes of monotremes
[Durerte-Desset & Cassone 1983). It appears
therefore that in the case of G. trifidospicularis,
relatively minor morphological differences may
indicate the existence of sibling species.

The results presented here raise guestions as 1o
the starus of records of G. wrifidospicwlarts in other
macropodid host specics, Unsuceessful anempts (o
infect warm-free M. exgenii with G, 1rifidospicularis
derived lrom M. giganteus (1. Beveridge unpubl.
data), may indicate that the nematode in M. ewgemi
iz an independent sibling species. The sratue of
spectmens from M, parryi and W. hicolor also
remains to be investigated. The Lype hosl of G.
trifidospicutaris is M. rufogriseus, \he original
description being based on specimens obtained
from wallabies housed at the Regent’s Park Zoo
{Kung 1948), Beveridge’s (1979) redescription is
based on material from M. glganreus from Victoria
and thercfore probably represents an undescribed
species, No new names are proposed here, pending
the clarification of the status of G. trifidospicularis-
like nematodes in other macropodid host specics.

[n northern Austraha, G. teifidospicularis is
replaced by two congeners, G. affinis ogcurning
almost exclusively in the hlack-striped wallaby,
Macropus dorsalis, and (. macropodis occurring
in a witle range of host species (Beveridge 1979;
Beveridge er al. 1984), The results obtained in this
study suggest thar a similar analysts of G
macropodis may te appropriate,

The slight morphelogical differences observed
here between the populations of Globocephaloides
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from M. giganteus and M. rufogriseus, indicate the
care which needs to be taken when morphologically
similar parasites from differcnt hosts are assigned
to the same taxon, The results have significant
practical implications, since in the mortalities
observed in M. giganfeus on Maria 1., M.
rufogriseus was not acting as an alternative or
reservoir host for the parasite. Plans to reduce the
densities of kangaroos in order to control the
adverse effects of this nematode parasite probably

do not therefore need to take account of sympatric
M. rufogriseus populations.
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